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(54) Telephone communication apparatus 



(57) In a telephone apparatus, a modem device, a 
computer apparatus and a communication terminal de- 
vice, the connection to different kinds of communication 
networks is realized with a simple structure. A data in- 
put/output means tor converting a received analog sig- 
nal into reception digital data to be supplied to a com- 
puter apparatus and for converting transmission digital 
data which is sent from the computer apparatus into an 
analog signal to be transmitted, a sound input/output 
means for inputting and outputting sound based on an 
output sound signal and an input sound signal, and a 
connection switching means for connecting the tele- 



phone circuit to the sound input/output means in the 
case of connecting to another telephone apparatus and. 
in the case of connecting to another computer appara- 
tus, for connecting the computer apparatus to the sound 
input/output means are provided, and in addition, an 
output sound signal extracted by the computer from the 
reception digital data is outputted from the sound input/ 
output means and an inputted input sound signal is con- 
verted into transmission digital data by the computer ap- 
paratus, so that sound can be inputted and outputted 
via a common sound input/output means in the case of 
connecting to another telephone apparatus or another 
computer apparatus. 
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Description 

This invention relates to a telephone app^ratus, a' 
modem device, a computer apparatus and a connmuni- 
cation terminal device such as may be connected to two 
or more different communication networks by utilizing a 
public telephone circuit. 

A public telephone circuit connects between com- 
munication parties by using telephone apparatuses as 
terminal devices for communicating between the parties 
by means of sound. However, in recent years, as the 
Internet, computers are connected through the public 
telephone circuit so that not only sound information but 
also character and image information can be transmit- 
ted. If the conventional communication network in which 
the telephone apparatuses are connected is considered 
as a first network, the communication network in which 
the computer apparatuses are connected can be re- 
ferred to as a second communication network. 

Such the second communication network requires 
a structure for connecting between computer appara- 
tuses. In other words, data is transmitted between the 
computer apparatuses by means of a digital signal. 
However, since an information signal is transmitted in 
the state of an analog signal on the public telephone cir- 
cuit, a device which is referred to as a modem device is 
required between the computer apparatuses and the tel- 
ephone circuit. 

The information signal comprising the digital signal 
sent from the computer apparatus is inputted to the mo- 
dem device. The modem device digital/analog-converts 
the information signal into an analog signal and trans- 
mits the obtained analog signal to the computer appa- 
ratus on the other party side through the public tele- 
phone circuit. The computer apparatus on the other par- 
ty side receives an infomnation signal comprising an an- 
alog signal, which is sent through the public telephone 
circuit, and inputs the information signal to the modem 
device. The modem device analog/digital-converts the 
inputted information signal to restore the signal to a dig- 
ital signal, and supplies the obtained digital signal to the 
computer apparatus. 

Each computer apparatus is capable of exchanging 
information signals through the public telephone circuit 
which can send only an analog signal, by attaching the 
modem device between the computer apparatus and 
the telephone circuit to analog/digital-convert or to dig- 
ital/analog-convert the information signal. Since such 
the computer network is formed by using an established 
public telephone circuit, various information can be 
transmitted to remote places such as other countries at 
relatively cheap cost. 

By the way, there is a problem in that devices which 
are required to connect tvyo different kinds of communi- 
cation networks differs from each other; one device can 
not function the same way as another device. 

For example, in communication by means of sound, 
an apparatus which is required for connecting with the 



public telephone circuit are a telephone apparatus. On 
the other hand, i rt the case of transmitting not onlv so und 
information but also character and image information fo r 
com munication, a modem device and a computer ap oa- 
^ ratus are required as devices required for connecting 
with the public telephone circuit; no telephone appara- 
tus is required. Consequently, in the case of communi- 
cation by means of c haracter and image information in_ 
^ddition to communication by means of only sound irv^ 
10 formaition, the tele^one'appalilus^ t" device 
and the computer apparatus must be provided individ- 
ually with the result that the overall structure and cost 
tend to increase. 

According to one aspect of the pr esent invention . 

15 there is provided a jelephone a pparatus comprises; a 
jjata in put/output mean s. conn^g cl.edJj3^comput^"ap- 
j paratus which converts an inputted input sound signal 
jnto_tra nsm lssion di gital data^nd sending it while e x- 
Jracting an output sou nd signal from inputted recep tion 

20 digital data and sending it, in the case of sending and 
receiving data by connecting to another computer ap- 
paratus through the telephone circuit, for converting a 
received analog signal into reception digital data to sup- 
ply it to the computer apparatus while converting the 

25 transmission digital data which is sent from the compu- 
ter apparatus, into an analog signal to send it to another 
computer apparatus; a sound input/output means, in the 
case of connecting to another computer apparatus, for 
outputting sound on the basis of the inputted output 

30 sound signal while sending an input sound signal which 
is obtained by inputting sound; and a connection switch- 
ing means for connecting the telephone circuit to the 
sound input/output means in the case of connecting to 
another telephone apparatus and moreover, for con- 

35 necting the computer apparatus to the sound input/out- 
put means in the case of connecting to another compu- 
ter apparatus. 

Preferably, the sound input/output means is con- 
nected to the computer apparatus in the case of receiv- 

40 ing and sending data, and the output sound signal which 
is extracted from the reception digital data by the com- 
puter apparatus is outputted from the sound input/output 
means and the input sound signal which is inputted from 
the sound input/output means is converted into the 

^5 transmission digital data by the computer apparatus, so 
that sounds can be inputted and outputted via the sound 
input/output means both in the case of connecting to an- 
other telephone apparatus and to another computer ap- 
paratus and the sound input/output interface can be 

50 shared. 

According to another aspect of the present inven- 
tion, there is provided a data in put/out put means fo rjiQD- 
verti^ng an analog signaTTeceived through the telephon e 
circuit into reception digital data and sending it whi le 
55 converting inputted transmission digital data into an an- 
alog signal and sending it, and a connection switching 
means, connected to the telephone apparatus and the 
computer apparatus for extracting an output sound sig- 
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nal from the reception digital data which is supplied from 
the data input/output means and sending it while con- 
verting inputted input sound signal intotransmission dig- 
ital data and supplying it to the data input/output means, 
for connecting the telephone circuit to the telephone ap- s 
paratus in the case of connecting to another telephone 
apparatus and moreover, for connecting the telephone 
apparatus to the computer apparatus in the case of con- 
necting to another computer apparatus 

Preferably, the telephone apparatus is connected to io 
another computer apparatus at the time of sending and 
receiving data with another computer, and an output 
sound signal which is extracted from the reception dig- 
ital data by the computer apparatus is outputted from 
the telephone apparatus by means of sound and an in- is 
put sound signal which is inputted from the telephone 
apparatus is converted into transmission digital data by 
the computer apparatus, so that sounds can be inputted 
and outputted via the telephone apparatus both in the 
case of connecting to another telephone apparatus and 
to the computer apparatus and the sound input/output 
interface can be shared. 

According to another aspect of the present inven- 
tion, there is provided a data input/output means for con- 
verting an analog signal received through the telephone 25 
circuit into reception digital data and sending the data 
while converting the inputted reception digital data into 
an analog signal and sending it, a data processing 
means for extracting an output sound signal from the 
reception digital data given from the data input/output 30 
means and sending it white converting an inputted input 
sound signal into transmission digital data to supply it to 
the data input/output means, and a connection switch- 
ing means, connected to the telephone apparatus for 
inputting and outputting sounds, for connecting the tel- 35 
ephone circuit to the telephone apparatus in the case of 
connecting to another telephone apparatus and more 
over, for connecting the telephone apparatus to the data 
processing means in the case of connecting to another 
computer apparatus. 40 

Preferably, the telephone apparatus is connected to 
the data processing means in the case of sending and 
receiving data with another computer apparatus, and 
output sound signal extracted from the reception digital 
data by the data processing means is outputted from the 
telephone apparatus and the input sound signal which 
is inputted from the telephone apparatus is converted 
into transmission digital data by the data processing 
means, so that sound can bee inputted and outputted 
via the telephone apparatus both in the case of connect- so 
ing to another telephone apparatus and to another com- 
puter apparatus and the sound input/output interface 
can be shared. 

According to another aspect of the present inven- 
tion, data is transmitted and received by connecting to ss 
another telephone apparatus or another computer ap- 
paratus through the telephone circuit, a data input/out- 
put means, in the case of connecting to another compu- 



ter apparatus through the telephone circuit, for convert- 
ing the received analog signal into reception digital data 
and sending it while converting the inputted transmis- 
sion digital data into an analog signal and sending it, a 
data processing means for extracting an output sound 
signal from the reception digital data given from the data 
Input/output means and sending it while converting the 
inputted input sound signal intotransmission digital data 
to supply it to the data input/output means, a sound in- 
put/output means, in the case of connecting to another 
computer apparatus, for outputting sound based on the 
output sound signal while sending the input sound signal 
which is obtained by inputting sound, and a connection 
switching means for connecting the telephone circuit to 
the sound input/output means in the case of connecting 
to another telephone apparatus and moreover, for con- 
necting the data processing means to the sound input/ 
output means in the case of connecting to another com- 
puter apparatus. 

Preferably, the sound input/output means is con- 
nected to the data processing means at the time of send- 
ing and receiving data with another computer appara- 
tus, the output sound signal extracted from the reception 
digital data by the data processing means is outputted 
from the sound input/output means and the input sound 
signal which is inputted from the sound input/output 
means is converted into transmission digital data by the 
data processing means, so that sounds can be inputted 
and outputted via the sound input/output means both in 
the cases of connecting to another telephone apparatus 
and to another computer apparatus and the sound input/ 
output interface can be shared. 

Thus, embodiments of the present invention can 
provide a telephone apparatus, a modem device, a com- 
puter apparatus or a communication terminal device ' 
which are capable of realizing connection to different 
kinds of communication networks with a simple struc- 
ture. 

The nature, principle and utility of the invention will 
become more apparent from the following detailed de- 
scription given by way of non-limitative example with ref- 
erence to the accompanying drawings, in which like sec- 
tions are designated by like reference numerals or char- 
acters, and in which:- 

Fig. 1 is a block diagram showing a telephone ap- 
paratus according to a first embodiment of the 
present invention; 

Fig. 2 is a block diagram showing an inside structure 
of the telephone apparatus; 

Fig. 3 is a block diagram showing a structure of a 
modem device according to a second embodiment 
of the present invention; 

Fig. 4 is a block diagram showing an inside structure 
of the modem. device; 

Fig. 5 is a block diagram showing a structure of a 
computer apparatus according to a third embodi- 
ment of the present invention; and 
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Fig. 6 is a block diagram showing a structure of a 
communication terminal device according to a 
fourth embodiment of the present invention. 

Preferred embodiments of this invention will be de- 
scribed with reference to the accompanying drawings: 

(1) First Embodiment 

In Fig. 1, numeral 1 shows a telephone apparatus, 
which can be connected to a communication network by 
means of only sound information like a conventional tel- 
ephone apparatus, and which can be connected to a 
computer network by means of character and image in- 
formation. 

The telephone apparatus 1 is connected with, for 
example, a telephone circuit such as a public telephone 
circuit so as to transmit data with another telephone ap- 
paratus or another computer apparatus (not shown) 
through the telephone circuit 2. In the case where the 
telephone apparatus 1 is connected to another tele- 
phone apparatus through the telephone circuit 2 (here- 
inafter, this is referred to as the time of circuit exchange), 
only the telephone apparatus 1 sends and receives 
sound. On the other hand, in the case where the tele- 
phone apparatus 1 is connected to another computer 
apparatus through the telephone circuit 2, the telephone 
apparatus 1 sends and receives data via the computer 
apparatus 5 connected with a serial circuit 3 and an au- 
dio circuit 4. 

In the case of receiving a data signal sent from an- 
other computer apparatus, the telephone apparatus 1 
inputs the data signal comprising an analog signal 
through the telephone circuit 2. Here, the data signal is 
originally a digital signal, but the data signal is converted 
into an analog signal by the computer apparatus of the 
other party and is converted into a signal within a pre- 
determined frequency bandwidth because of being sent 
through the telephone circuit 2. T he telephone appara-^ 
t us 1 decodes the da ta_sigriat.while restoring the data 




6 



signal into a digital signal. Furthermore, in the case 
where the data signal is compressed, the signal is sub- 
jected to an gxpanding p rocess . The telephone appar a- 
tus 1 su pplies thus obtained.digital^ignaLSXtoJbeji^QUi- 
^ylQXJigg aratus 5 thr ough the serial circuit 3 such as 
RS-232C. The computer apparatus 5 receives the sup- 
plied digital signal SI , and then outputs and displays it 
by performing a predetermined process. 

Similarly, in the case where the telephone appara- 
tus 1 transmits data to another computer apparatus, the 
telephone apparatus 1 inputs the digital signal SI com- 
prising transmission data signal, which is generated by 
the computer apparatus 5, through the serial circuit 3 to 
compress the data of the digital signal SI while, at the 
same time, converting the digital signal into an analog 
signal and modulating the digital data into a signal within 
a predetermined frequency bandwidth thereby transmit- 
ting the data through the telephone circuit 2. 



In addition, the telephone apparatus 1 is connected 
'io the computer apparatus 5 by the audio circuit 4. The 
:^omputer apparatu.Q ^ fivtrartg .QniinrjjjgtgJ^ 
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iVhere the aforementioned digita^l signal_S1_includesjhe 



tound data, and then supplies the obtained analog au- 



io si gnal S2 to the telephone apparatu sj thTougFTtlrd 
feudio circuit 4. The telephone apparatus 1 outputs 
sound of the supplied audio signal^S25^milarly, the an- 
alog soun dsjgnal inputted via the telephone apparatus 
1 by a user is supplied to the computer apparatus 5 
through the audio circuit 4 as an audio signal S2. The 
computer apparatus 5 performs a predetermine d data 
processing on the audio signal S2 to co nvert th e audiol 
sigjrSljnto a digitaFsound^ dat^^^^ generate a 

digital signal SI , and then supplies the digital signaFsi 
to the telephone apparatus 1 through the serial circujt^ 
3" The telephone apparatus 1 compresses the dat a of 
the digital signal SI while converting the digital signal 
S1 into an analog signal and modulating the digital sig- 
nal to a signal within a predetermined frequency band- 
width, and then transmits the signal through the tele- 
phone circuit-^ 

IrfFig. 2 injArtnich the same reference numerals are 
applied to parts corresponding to Fig. 1, numeral 1 
shows the inside structure of the telephone apparatus 
as a whole, where the data signal received through the 
telephone circuit 2 is inputted to a circuit l/F section 6. 
At the time of circuit exchange, the circuit l/F section 6 
recognizes from the frequency or the like of the signal 
whether or not the data signal is a call signal from an- 
other telephone apparatus. If the data signal is a call 
signal from another telephone apparatus, the circuit l/F 
section 6 notifies a control section 8 through an internal 
bus 7. 

The control section 8 supplies a control signal to a 
ringer generator 9 and a display section 10 through the 
internal bus 7 in response to the notification. The ringer 
generator 9 outputs a call arriVal sound corresponding 
to the control signal and the display section 10, for ex- 
ample, blinks, in order to inform the user of the call ar- 
rival. 

Here, the circuit l/F section 6 is connected to an in- 
put terminal on one side of the change-over switch 11 
while a handset section 12 is connected to an output 
terminal of the change-over switch 11 . After the control 
section 8 supplies the control signal to the ringer gener- 
ator 9 and the display section 10, the hook state of the 
handset section 12 is detected. When a user picks up 
the handset section 12 having a microphone and a 
speaker in response to the notification of the call arrival, 
the control section 8 detects an off-hook state of the 
handset section 12 and sends a change-over signal to 
the change-over switch 11. Accordingly, the change- 
over switch 1 1 changes over the switch so that the input 
terminal to which the circuit l/F section 6 is connected 
is connected to the output terminal to which the handset 
section 12 is connected. 

Consequently, the telephone apparatus 1 connects 
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the handset section 1 2 to the telephone circuit 2 via the 
change-over switch 11 and the circuit l/F section 6, 
thereby establishing a talk on the phone. 

Note that, the telephone apparatus 1 has a key 
switch section 13, and when a desired telephone s 
riumber is inputted by operating the key switch section 
1 3, the telephone number is supplied to the control sec- 
tion 8 through the internal bus 7. The control section 8 
issues a call to the party having the telephone number 
through the internal bus 7. the circuit l/F section 6. and io 
the telephone circuit 2 in order 

Further, when the user places the handset section 
12 at the original position, the control section 8 detects 
the off-hook state of the handset section 1 2 to terminate 
the call. IS 

On the other hand, if the inputted data signal is not 
a call signal from another telephone apparatus, the cir- 
cuit l/F section 6 supplies the data signal to a modulat- 
ing/demodulating section 14. Incidentally, this is the 
case where the data is transmitted between the compu- 20 
ter apparatus on the other party and the computer ap- 
paratus 5 (Fig. 1) through the telephone circuit 2. It is 
supposed.that a connection with the computer appara- 
tus on the side of the other party is already established. 

The modulating/demodulating section 14 performs 2S 
an expanding process on the data signal in the case 
where the data signal has been compressed white, at 
the same time, the data signal is subjected to a demod- 
ulating process and analog/digital conversion to convert 
the signal to a digital signal SI . The modulating/demod- 30 
ulating section 14 sends the obtained digital signal SI 
to the serial l/F section .15 through the internal bus 7. 
The serial l/F section 15 supplies the digital data SI to 
the computer apparatus 5 through the serial circuit 3. 
The computer apparatus 5 performs a predetermined 35 
data processing on the supplied digital signal SI to out- 
put and display character information and image infor- 
mation comprising the digital signal SI on a monitor (not 
shown). 

Further, as described above, if the digital signal SI 40 
includes sound data, the computer apparatus 5 supplies 
an analog audio signal S2 which is obtained by extract- 
ing the sound data to the telephone apparatus 1 through 
the audio circuit 4. The telephone apparatus 1 inputs the 
audio signal S2 to an audio l/F section 16. 45 

The audio l/F section 16 sends the audio signal S2 
to the other input terminal of the change-over switch 11 
while giving the signal to a call arrival detecting section 
17. When the call arrival detecting section 17 detects a 
sound signal showing a call arrival notification from the so 
audio signal S2, the call arrival detecting section 17 no- 
tifies the control section 8 of the call arrival. For example, 
when the call arrival is received from the computer ap- 
paratus on the side of the other party, the data signal 
includes a call arrival notification signal. For example, ss 
in the case of the Internet, the call arrival notification sig- 
nal comprises a tone signal of 400[Hz], and the call ar- 
rival notification signal can not be detected with the cir- 



cuit l/F section 6, The telephone apparatus 1 is consti- 
tuted in such a manner that such call arrival notification 
signal is temporarily sent to the computer apparatus 5 
to be converted into an analog sound signal thereby 
identifying the call arrival by detecting the sound signal 
from the obtained audio signal 82. 

In response to the notification, the control section 8 
supplies the control signal to the ringer generator 9 and 
the display section 10 through the intemal bus 7. Ac- 
cordingly, the ringer generator 9 outputs a call arrival 
sound which is different from the sound generated in the 
case of the aforementioned circuit exchange, and the 
display section 1 0 also blinks in a different manner from 
the circuit exchange, thereby notifying the user of the 
call arrival from the computer apparatus on the side of 
the other party. 

When the user picks up the handset section 1 2 hav- 
ing a microphone and a speaker in response to the call 
arrival notification, the control section 8 detects the off- 
hook state of the handset section 12 and sends the 
change-over signal to the change-over switch 11. Ac- 
cordingly, the change-over switch 1 1 changes over the 
connection in such a manner that the input terminal to 
which the audio l/F section 1 6 is connected is connected 
to an output terminal to which the handset section 1 2 is 
conriected. As a consequence, the telephone apparatus 

1 connects the handset section 12 to the computer ap- 
paratus 5 via the change-over switch 11 , the audio l/F 
section 16 and the audio circuit 4, in order to output the 
sound data included in the aforementioned data signal 
from the speaker of the handset section 12. 

When the sound is inputted from the nnicrophone of 
the handset section 1 2 in the state of the established 
connection as described above, the sound is converted 
into a sound signal to be given to the computer appara- 
tus 5 viathe change-over:;switch 1 1 ) the audio l/F section 
16 and the audio circuit 4. The computer apparatus 5 
processes the sound signal to generate a digital signal 
SI to be supplied to the telephone apparatus 1 through i' 
the serial circuit 3. The telephone apparatus 1 supplies 
the digital signal SI to the modulating/demodulating 
section 1 4 via the serial l/F section 1 5 and the internal 
bus 7 in order. After the modulating/demodulating sec- 
tion 14 compresses the data of the digital signal SI, it 
converts the digital signal 81 into an analog signal while, 
at the same time, modulating the digital signal by means 
of a predetermined modulation method, in order to gen- 
erate a data signal. Then the modulating/demodulating 
section 14 sends the data signal to the telephone circuit 

2 via the circuit l/F section 6 to send it to the computer 
apparatus on the side of the other party. 

Note that, similarly to the time of the circuit ex- 
change, when the user places the handset section 12 
at the original position, the control section 8 detects the 
on-hook state of the handset section 12 thereby ending 
the data transmission with the computer apparatus on 
the side of the other party. 

In the aforementioned configuration, at the time of 
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the circuit exchange, the telephone apparatus 1 recog- 
nizes by the circuit l/F section 6 that the received data 
signal is sent from anothe^rtelephone apparatus, notifies 
the control section 8 of the recognition, and changes 
over the connection of the change-over switch 1 1 in ac- 
cordance with the change-over signal which is sent from 
the control section 8 at the time of the off-hook state, so 
that conversation can be established by connecting the 
handset section 12 to the telephone circuit 2. via the 
change-over switch 11 and the circuit l/F section 6. 

Furthermore, in the case where a data signal is re- 
ceived through the telephone circuit 2 during connecting 
to another computer apparatus, the data signal is given 
to the modulating/demodulating section 1 4 via the circuit 
l/F section 6. The data signal is subjected to an expand- 
ing process and a demodulating process, and is con- 
verted into a digital signal SI . Thus obtained digital sig- 
nal SI is given to the computer apparatus 5 via the in- 
ternal bus 7, the serial l/F section 1 5 and the serial circuit 
3 in order. The digital signal SI is outputted and dis- 
played by means of characters or images by data 
processing of the computer apparatus 5. 

Further, in the case where the received data signal 
includes sound data, the sound data is extracted from 
the digital data SI by the computer apparatus 5 and is 
sound-processed, and then the sound data is supplied 
to the handset section 1 2 via the audio circuit 4, the au- 
dio l/F section 16 and the change-over switch 11 as an 
audio signal S2. At this time, the call arrival notification 
signal added to the data signal at the time of the start of 
call arrival is detected by the call arrival detecting sec- 
tion 17. In accordance with the detection result and the 
off-hook state of the handset section 12, the change- 
over switch 11 is changed over dependi ng on the 
change-over sig nal s enj f ro m th e ^ont r g^s ect lon'g T^o 
that sound based on the auaio signal t>i^ isoutp lifted 
from the speaker of the handset section 12. Further- 
more, in the case where sound is inputted from the mi- 
crophone of the handset section 1 2 during such connec- 
tion, the sound is given to the computer apparatus 5 via 
the change-over switch 11 , the audio l/F section 16 and 
the audio circuit 4 as a sound signal. Then the sound 
signal is converted into digital sound data by sound 
processing of the computer apparatus 5. Thus obtained 
sound data and character and image data generated by 
the computer apparatus 5 are given to the telephone ap- 
paratus 1 as a digital signal SI through the serial circuit 
3 and is transmitted to another computer apparatus 
through the serial l/F section 15, the modulating/demod- 
ulating section 14, the circuit l/F section 6 and the tele- 
phone circuit 2 in order Thus, the telephone apparatus 
1 is capable of transmitting data with another computer 
apparatus. 

In this manner, at the time of circuit exchange with 
another telephone apparatus and the time of the data 
transmission with another computer apparatus, the tel- 
ephone apparatus 1 recognizes by the circuit l/F section 
6 or the call arrival detecting section 1 7 whether the re- 



ceived data signal is sent from another telephone appa- 
ratus or is sent from another computer apparatus, there- 
by changing over the connection of the change-over 
switch 11. As _a_ conseauence. sound can be inputte d 
5 andoutputted with the handset section 12 in both cases 
described above. In addition, similarly, different call ar- 
rival sounds are outputted from the ringer generator 9 
at the time of circuit exchange with another telephone 
apparatus and at the time of data transmission with an- 
10 other computer apparatus, so that it is possible to differ- 
entiate whether the received data signal is sent from an- 
other telephone or another computer apparatus to notify 
the user of the call arrival. 

Furthermore, the on-hook and the off-hook of the 
15 handset section 12 can control the start and the end of 
the conversation on the phone at the time of the circuit 
exchange with another telephone apparatus and more- 
over, can control the start and end of the data transmis- 
sion at the time of the data transmission with another 
computer apparatus. Furthermore, since a desired tel- 
ephone number is inputted from the key switch section 
13, it is possible to issue a call to a desired party both 
at the time of the circuit exchange with another tele- 
phone apparatus and at the time of the data transmis- 
sion with another computer apparatus. 

As a consequence, the telephone-apparatus 1 can 
use the same interface structure for the input and output 
of sound, call arrival notification, control of communica- 
tion start and end, and issue of calls at different kinds of 
communications, so that it is not necessary to provide 
different structures according as kinds of communica- 
tion between the telephone apparatus 1 and the com- 
puter apparatus 5. 

In the aforementioned structure, the telephone ap- 
paratus 1 , which has the modulating/demodulating sec- 
tion 1 4, the change-over switch 1 1 , the serial l/F section 
1 5, the audio t/F section 1 6 and the call arrival detecting 
section 17, is connected to the computer apparatus 5, 
which extracts sound data from the digital signal SI to 
generate an audio signal S2 and converts the audio sig- 
nal S2 into a digital signal S1 so that talk on the phone 
is established by changing over the change-over switch 
11 so as to connect the handset section 1 2 to the circuit 
l/F section 6 by the recognition of the circuit l/F section 
6 at the time of circuit exchange, on the other hand, so 
that sound data is inputted and outputted via the com- 
puter apparatus 5 by changing over the change-over 
switch 11 so as to connect the handset section 1 2 to the 
audio l/F section 16 by the detection of the call arrival 
notification signal of the call arrival detecting section 17 
at the time of connecting to the other computer appara- 
tus. As a consequence, separate structures are not re- 
quired to be provided depending on the kinds of com- 
munication, so that talk and input and output of sound 
data can be performed with the handset section 12. 
Thus, the input/output interface can be shared in differ- 
ent kinds of communication with a simple structure. 
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(2) Second EmbcxJiment 

In Fig. 3 in which the sanne reference numerals are 
applied to parts corresponding to Fig. 1, numeral 30 
shows a modem device which is provided between a 
telephone apparatus 31 and the computer apparatus 5. 
The modem device 30 is connected with the telephone 
circuit 2 and is connected to another telephone appara- 
tus or another computer apparatus (not shown) via the 
telephone circuit. Besides, the modem device 30 is con- 
nected to the telephone apparatus 31 through the circuit 
32 and is connected to the computer apparatus 5 
through the serial circuit 3 and the audio circuit 4. 

The modem device 30 has the internal structure 
shown in Fig. 4 in which the same reference numerals 
are applied to parts corresponding to Fig. 2. The modem 
device 30 sends and receives data signals using the cir- 
cuit l/F section 6 connected with the telephone circuit 2. 
At the time of circuit exchange, the circuit l/F section 6 
recognizes from the frequency or the like of the signal 
whether or not the data signal is a call signal from an- 
other telephone apparatus. If the data signal is a call 
signal from another telephone apparatus, the circuit l/F 
section 6 notifies the control section 8 through the inter- 
nal bus 7. The control section 8 sends a change-over 
signal to the change-over switch 11 through the internal 
bus 7 in response with the notification. One end of the 
input terminal of the change-over switch 1 1 is connected 
to the circuit l/F section 6 while the output terminal is 
connected to the circuit 32. The change-over switch 11 
changes over the connection of the input terminal and 
the output terminal so as to connect the circuit l/F sec- 
tion 6 to the circuit 32 depending on the change-over 
signal. Thereby the telejDhone apparatus 31 is connect- 
ed to the telephone apparatus 2. 

On the other hand, if the data signal is not received 
from another telephone apparatus, the circuit l/F section 
6 supplies the data signal to the modulating/demodulat- 
ing section 14. Incidentally, this is the case where data 
is transmitted through the telephone circuit 2, for exam- 
ple, between anoth.er computer apparatus and the com- 
puter apparatus 5. It is supposed that the connection to 
the computer apparatus on the side of the other party is 
already established. 

The modulating/demodulating section 14 performs 
an expanding process on the supplied data signal when 
the data signal has been compressed while, at the same 
time, the data signal is s.ubjected to the demodulating 
process and the analog/digital conversion to be convert- 
ed into a digital signal S1 . The modulating/demodulating 
section 14 sends the obtained digital signal Si to the 
serial l/F section 1 5 through the internal bus 7. The serial 
l/F section 15 supplies the digital signal S1 to the com- 
puter apparatus 5 through the serial circuit 3. Inciden- 
tally, the computer apparatus 5 outputs and displays 
characters and images based on thus supplied digital 
signal SI. 

Further, the computer apparatus 5 has a sound 



processing section (not shown). In the case where the 
digital signal SI includes sound data, the sound data is 
extracted as an analog audio signal S2 by sound 
processing of hardware or software to be supplied to the 
5 modem device 30 through the audio circuit 4. The mo- 
dem device 30 inputs thus obtained audio signal S2 to 
the audio l/F section 16. 

The audio l/F section 16 sends the audio signal S2 
to the other input terminal of the change-over switch 11 
10 while giving the audio signal S2 to the call arrival detect- 
ing section 17. In the case where the call arrival detect- 
ing section 17 detects the sound signal showing the call 
arrival notification from the audio signal S2, the call ar- 
rival detecting section 17 notifies the control section 8 
1^ of the call arrival. For example, in the case of the call 
arrival from the computer apparatus on the side of the 
other party, the data signal includes the call arrival no- 
tification signal. For example, in the case of the Internet, 
the call arrival notification signal comprises a tone signal 

20 of 400[Hz]. The call arrival notification signal cannot be 
detected with the circuit I/F section 6. The modem de- 
vice 30 temporarily sends the call arrival notification sig- 
nal to the computer apparatus 5 to convert the signal to 
an analog sound signal, and then receives the obtained 

^5 audio signal S2 to detect the tone signal from the fre- 
quency or the like. 

When the call arrival is notified in this way, the con- 
trol section 8 sends a change-over signal to the change- 
over switch 11. Accordingly, the change-over switch 11 

30 changes over the connection of the switch so that the 
input terminal to which the audio l/F section 16 is con- 
nected is connected to the output terminal to which the 
circuit 32 is connected. As a consequence, the tele- 
phone apparatus 31 is connected to the audio l/F sec- 

35 tion 1 6 via the change-over switch 1 1 , so that the sound 
data included in the aforementioned data signal is out- 
putted from the speaker of the receiver Furthermore, 
when the telephone apparatus 31 is connected to the 
audio l/F section 16 via the change-over switch 11 in 

40 this way. the audio l/F section 16 supplies the notifica- 
tion signal to the telephone apparatus 31 so that the call 
arrival is notified to the user by sounding the ringer of 
the telephone apparatus 31 (not shown). 

Furthermore, in the case where sound is inputted 

45 from the microphone of the handset section of the tele- 
phone apparatus 31 in the state of the established con- 
nection, the sound is converted into a sound signal to 
be supplied to the computer apparatus 5 via the change- 
over switch 11, the audio l/F section 16, and the audio 

50 circuit 4. The computer apparatus 5 processes the 
sound signal to generate a digital signal 81 to be given 
to the modem device 30 through the serial circuit 3. The 
modem device 30 supplies the digital signal SI to the 
modulating/demodulating section 14 via the serial l/F 

55 section 1 5 and the internal bus 7 in order. The modulat- 
ing/demodulating section 14 compresses the digital sig- 
nal SI, and then converts the digital signal SI into an 
analog signal while modulating the sigrial in accordance 
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with a predetermined modulation method, thereby gen- 
erating a data signal. The data signal is sent to the tel- 
ephone circuit 2 via the circuit l/F section 6 to be trans- 
mitted to the computer apparatus on the side of the other 
party. 

In the aforementioned structure, at the time of circuit 
exchange, in the case where the modem device 30 rec- 
ognizes by the circuit l/F section 6 that the received data 
signal is sent from another telephone apparatus, the 
recognition result is notified to the control section 8, and 
the connection of the change-over switch 1 1 is changed 
over by the change-over signal sent from the control 
section 8. As a consequence, the telephone apparatus 
31 is connected to the telephone circuit 2 via the 
change-over switch 11 and the circuit l/F section 6, 
thereby establishing a talk on the phone. 

Further, in the case where the data signal is re- 
ceived through the telephone circuit 2 during connecting 
with another computer apparatus, the data signal is giv- 
en to the modulating/demodulating section 14 via the 
circuit l/F section 6 so that the data expanding process, 
the demodulating process and the conversion into a dig- 
ital signal SI are carried out. Thus obtained digital signal 
SI is given to the computer apparatus 5 via the internal 
bus 7, the serial l/F section 15 and the serial circuit 3 in 
order. The digital signal SI is subjected to data process- 
ing by the computer apparatus 5 to be outputted and 
displayed as characters or images. 

Further, in the case where the received data signal 
includes sound data, the sound data is extracted from 
the digital signal SI by the computer apparatus 5 to be 
processed. Then the data signal is supplied as an audio 
signal S2 to the telephone apparatus 31 via the audio 
circuit 4, the audio l/F section 16, the change-over 
switch 1 1 and the circuit 32 in order. At this time, the call 
arrival signal added to the data signal at the time of the 
start of call arrival is detected by the call arrival section 
17, with the result that the connection of the change- 
over switch 11 is changed over by the change-over sig- 
nal supplied from the control section 8 in accordance 
with the detection result, and sound based on the audio 
signal S2 is outputted from the speaker of the telephone 
apparatus 31 . 

Further, when sound is inputted from the micro- 
phone of the telephone apparatus 31 during such con- 
nection, the sound is given as a sound signal tothe com- 
puter apparatus 5 via the change-over switch 1 1 , the au- 
dio l/F section 1 6, and the audio circuit 4 to be converted 
into digital sound data by a predetermined sound 
processing. Thus obtained sound data and the charac- 
ter and image data generated by the computer appara- 
tus 5 are given to the modem device 30 through the se- 
rial circuit 3 as digital signals SI and transmitted to an- 
other computer apparatus via the serial l/F section 15, 
the modulating/demodulating section 14, the circuit l/F 
section 6 and the telephone circuit 2 in order. As a con- 
sequence, the modem device 30 can transmit data to 
another computer apparatus. 



In this manner, the modem device 30 recognizes by 
the circuit l/F section 6 or the call arrival detecting sec- 
tion 17 at the time of circuit exchange with another tel- 
ephone apparatus and at the time of data transmission 

s with another computer apparatus whether the received 
data signal is sent from another telephone apparatus or 
from another computer apparatus, thereby changing 
over the connection of the change-over switch 1 1 , so 
that sound can be inputted and outputted with the tele- 

10 phone apparatus 31 via the circuit 32 in both aforemen- 
tioned cases. 

In this manner, in the modem device 30, the inter- 
face for the input/output of sound at the time of different 
kinds of communications can be used by the telephone 

^5 apparatus 31 , thereby making it possible to eliminate the 
need to separately provide these structures depending 
on kinds of communication, with the telephone appara- 
tus 31 and the computer apparatus 5. Thus, the inter- 
face for the input/output of sound can be shared by add- 

20 ing the modem device 30 between a conventional tele- 
phone apparatus and a computer apparatus. 

In the aforementioned configuration, the modem 
device 30, which has the modulating/demodulating sec- 
tion 14, the change-over switch 11 , the serial l/F section 

25 1 6, the audio l/F section 1 5 and the call arrival detecting 
section 17, is provided between the telephone appara- 
tus 31 and the computer apparatus 5. At the time of the 
circuit exchange, the change-over switch 11 is changed 
over so as to connect the circuit 32 to the circuit l/F sec- 

30 tion 6, thereby connecting the telephone apparatus 31 
to the telephone circuit 2 for talk on the phone. Dunng 
connecting to another computer apparatus, the change- 
over switch 1 1 is changed over so as to connect the cir- 
cuit 32 to the audio l/F section 1 6 by detection of the call 

35 arrival notification signal of the call arrival detecting sec- 
tion 1 7, thereby sound data is inputted and outputted via 
the computer apparatus 5. Therefore, a talk and the in- 
put/output of sound data can be carried out at the same 
time using the telephone apparatus 31 without providing 

40 different structures depending on the kinds of commu- 
nication. Thus, the input/output interface can be shared 
in different kinds of communications with a simple struc- 
ture. 

45 (3) Third Embodiment 

In Fig. 5 where the same reference numerals are 
applied to parts corresponding to Figs. 2 to 4, numeral 
40 shows a computer apparatus as a whole, which is 

50 connected to another telephone apparatus or another 
computer apparatus through the telephone circuit 2. In 
addition, the computer apparatus 40 is connected to the 
telephone apparatus 31 using the circuit 32. 

The computer apparatus 40 inputs the data signal 

55 received through the telephone circuit 2, to the circuit 1/ 
F section 6. At the time of circuit exchange, the circuit 1/ 
F section 6 recognizes from the frequency or the like of 
the signal whether or not the data signal is a call signal 
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from another telephone apparatus. If the signal is a call 
signal from another telephone apparatus, the recogni- 
tion result is notified to the control section 8 through the 
internal bus 7. 

The control section 8 sends the change-over signal 
to the change-over switch 11 through the internal bus 7, 
depending on the notification. Here, the circuit l/F sec- 
tion 6 is connected to the one input ternninal of the 
change-over switch 11 while the output terminal of the 
change-over switch 11 is connected with the circuit 32. 
The change-over switch 1 1 changes over the switch so 
as to connect the input terminal to which the circuit t/F 
section 6 is connected, to the output terminal to which 
the circuit 32 is connected, in accordance with the 
change-over signal. As a consequence, the computer 
apparatus 40 connects the circuit 32 to the telephone 
circuit 2 via the change-over switch 11 and the circuit 1/ 
F section 6. thereby connecting the telephone appara- 
tus 31 to the telephone circuit 2 to establish a talk on 
the phone. 

Incidentally, the computer apparatus 40 has a key 
switch section 13. When the key switch section 13 is 
operated to input a desired telephone number, the tele- 
phone number is supplied to the control section 8 via 
the internal bus 7. The control section 8 issues a call to 
the other party having the telephone number via the in- 
ternal bus 7, the circuit l/F section 6 and the telephone 
circuit 2 in order 

On the other hand, if the inputted data signal is not 
a call signal from another telephone apparatus, the cir- 
cuit l/F section 6 supplies the data signal to the modu- 
lating/demodulating section 14. Incidentally, this is the 
case where the data is transmitted via the telephone cir- 
cuit 2 between, for example, the computer apparatus on 
the side of the other party and the computer apparatus 
40. It is supposed that a connection to the computer ap- 
paratus on the side of the other, party is already estab- 
lished. 

The modulating/demodulating section 14 performs 
an expanding process on the supplied data signal when 
the data signal has been compressed. At the same time, 
the data signal is subjected to a demodulating process 
and analog/digital conversion to be converted into a dig- 
ital signal SI . The modulating/demodulating section 14 
supplies the obtained digital signal SI to the data 
processing section 41 through the internal bus 7. The 
data processing section 41 performs a predetermined 
data processing on the digital signal SI to output and 
display characters and images on the display section 
42. 

Further, in the case where the digital signal SI in- 
cludes sound data, the sound data is supplied to the 
sound processing section 43 through the internal bus 7. 
The sound processing section 43 converts the sound 
data into an analog audio signal S2 to be supplied to the 
call arrival detecting section 17 and the other input ter- 
minal of the change-over switch 11 . 

In the case where the call arrival detecting section 



17 detects a sound signal showing a call arrival notifi- 
cation from the audio signal S2, the call arrival detecting 
section 1 7 notifies the control section 8 of the call arrival. 
For example, at the time of the call arrival from the com- 
5 puter apparatus on the side of the other party, the data 
signal includes a call arrival notification signal. For ex- 
ample, in the case of Internet, the call arrival notification 
signal comprises a tone signal of 400[H2], and the tone 
signal cannot be detected with the circuit l/F section 6. 
fo The computer apparatus 40 converts the call arrival no- 
tification signal into an analog sound signal using the 
sound processing section 43, and detects the call arrival 
using the obtained audio signal S2. 

The control section 8 sends a change-over signal 
IS to the change-over switch 1 1 through the internal bus 7 
in response to the notification. Accordingly, the change- 
oveir switch 11 changes over the connection of the 
switch so as to connect the input terminal to which the 
sound processing section 43 is connected, to the output 
^0 terminal to which the circuit 32 is connected. As a con- 
sequence, the computer apparatus 40 connects the cir- 
cuit 32 to the sound processing section 43 via the 
change-over switch 1 1 so that the sound data included 
in the data signal is outputted from the speaker of the 
25 telephone apparatus 31 . Further, in the case where the 
telephone apparatus 31 is connected to the audio l/F 
section 16 via the change-over switch 11 in this way. the 
audio l/F section 16 supplies a notification signal' to the 
telephone apparatus 31 , in order to notify the user of the 
30 call arrival by ringing the ringer of the telephone' appa- 
ratus 31 (not shown). 

Further, in the case where sound is inputted from 
the microphone of the telephone apparatus 31 in the 
state of such an established connection, the sound is 
35 converted into a sound signal to be given to the sound 
processing section 43 via the change-over switch 11. 
The sound processing section 43 processes the sound 
signal to generate a digital signal SI to be supplied to 
the data processing section 41 through the internal bus 
40 7. The data processing section 41 supplies the digital 
signal SI based on the sound signal and the digital sig- 
nal SI comprising characters and images to the modu- 
lating/demodulating section 14. The modulating/de- 
modulating section 1 4 compresses the data of the digital 
45 signal SI, and then converts the digital signal SI into 
an analog signal while modulating the signal by a pre- 
determined modulation method thereby generating a 
data signal, and sends the data signal to the telephone 
circuit 2 via the circuit l/F section 6 to transmit it to the 
so computer apparatus on the side of the other party. 

In the aforementioned structure, at the time of circuit 
exchange, the computer apparatus 40 recognizes by 
the circuit l/F section 6 that the received data signal is 
from another telephone apparatus, notifies the control 
55 section 8 of the recognition. The connection of the 
change-over switch 11 is changed over by the switch- 
over signal which is sent from the control section 8, so 
that the telephone apparatus 31 is connected to the tel- 
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ephone circuit 2 via the circuit 32. the change-over 
switch 11 and the circuit l/F section 6, thereby establish- 
ing a talk on the phone. 

Further, when the data signal is received via the tel- 
ephone circuit 2 during connecting with another compu- s 
ter apparatus, the data signal is given to the modulating/ 
demodulating section 14 via the circuit l/F section 6 so 
that the data expanding process, the demodulating 
process, and conversion to the digital signal SI are car- 
ried out. Thus obtained digital signal SI is given to the to 
data processing section 41 through the internal bus 7. 
The digital signal SI is subjected to data processing by 
the data processing section 41 , to be outputted and dis- 
played on the display section 42 as characters and im- 
ages. 15 

Further, in the case where the data signal includes 
sound data, the sound data is given to the sound 
processing section 43, and extracted from the digital sig- 
nal SI and processed to be supplied to the call arrival 
detecting section 17 and the change-over switch 11 as 
an audio signal S2. At this time, the call arrival notifica- 
tion signal added to the data signal at the time of the 
start of call arrival is detected by the call arrival detecting 
section 17, and the connection of the change-over 
switch 1 1 is changed over using the change-over signal 25 
supplied from the control section 8 in accordance with 
the detection result, so that sound based on the audio 
signal S2 is outputted from the speaker of the telephone 
apparatus 31 . Furthermore, in the case where sound is 
inputted from the microphone of the telephone appara- 30 
tus 31 at the time of such connection, the sound is given 
to the sound processing section 43 via the circuit 32 and 
the change-over switch 1 1 as a sound signal, and is sub- 
jected to sound processing to be converted into digital 
sound data. Thus obtained sound data and the charac- 35 
ter and image data generated at the data processing 
section 41 are supplied as digital signals 81 to the mod- 
ulating/demodulating section 14 to be subjected to the 
compression process, digital/analog conversion and 
modulating process, and then the signal is sent via the 40 
circuit l/F section 6 and the telephone circuit 2 to be 
transmitted to another computer apparatus. As a con- 
sequence, the computer apparatus 40 is capable of 
transmitting data to another computer apparatus 40. 

In this manner, at the time of circuit exchange with 45 
another telephone apparatus and the time of data trans- 
mission with another computer apparatus, the computer 
apparatus 40 recognizes by the circuit l/F section 6 or 
the call arrival detecting section 1 7 whether the received 
data signal is from another telephone apparatus or from 50 
another computer apparatus, in order to change over 
the connection of the change-over switch 11, so that 
sound can be inputted and outputted by the telephone 
apparatus 31 in both cases described above. Further- 
more, since a desired telephone number is inputted from 55 
the key switch section 1 3, it is possible to issue a call to 
the desired party both at the time of circuit exchange 
with another telephone apparatus and at the time of data 
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transmission with another computer apparatus. 

As a consequence, the computer apparatus 40 can 
use the interface for the input/output of sound and the 
issue of call in different kinds of communications, with 
the same structure, with the result that it becomes un- 
necessary to separately provide these structures de- 
pending on the telephone apparatus 31 and the kinds 
of communications. 

According to the aforementioned structure, the tel- 
ephone apparatus 31 is connected to the change-over 
switch 11 with the circuit 32. At the time of circuit ex- 
change, the change-over switch 11 is changed over so 
as to connect the circuit 32 to the circuit l/F section 6 by 
the recognition of the circuit l/F section 6, in order to 
establish a talk. Besides, during connecting to another 
computer apparatus, the change-over switch 11 is 
changed over so as to connect the circuit 32 to the sound 
processing section 43 by the detection of the call arrival 
notification signal of the call arrival detecting section 1 7, 
in order to input and output sound data. Therefore, a talk 
and the input/output of sound data can be performed 
with the telephone apparatus 31 without providing sep- 
arate structures depending on the kinds of communica- 
tion, thereby making it possible to share the input/output 
interface in different kinds of communication with a sim- 
ple structure. 

(4) Fourth Embodiment 

In Fig. 6 where the same reference numerals are 
applied to parts corresponding to Figs. 2 and 5, numeral 
50 shows a communication terminal device as a whole, 
which is connected to another telephone apparatus and 
another computer apparatus via the telephone circuit 2. 
The communication terminal device 50 inputs the re- 
ceived data signal to the circuit l/F section 6. The circuit 
l/F section 6 recognizes from the frequency or the like 
of the received signal whether or not the data signal is 
a call signal from another telephone apparatus. If the 
data signal is a call signal from another telephone ap- 
paratus, the circuit l/F section 6 notifies the control sec- 
tion 8 of the result through the internal bus 7. The control 
section 8 supplies the control signal to the ringer gener- 
ator 9 and the display section 42 through the internal 
bus 7 in response to the notification. The ringer gener- 
ator 9 outputs a call arrival sound in accordance with the 
control signal and the display section 42 displays a pre- 
determined notification, to notify the user of the call ar- 
rival. 

Here, the circuit l/F section 6 is connected to one 
input terminal of the change-over switch 11 while the 
handset sect^n 12 is connected to the output terminal 
of the change-over switch 1 1 . The control section 8 sup- 
plies the control signal to the ringer generator 9 and the 
display section 42, and then detects the hook state of 
the handset section 1 2. In the case where the user picks 
up the handset section 12 having a microphone and a 
speaker in response to the call arrival notification, the 
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control section 8 detects the off-hook state of the hand- 
set section 12, so that a change-over signal is sent to 
the change-over switch 11. Accordingly, the change- 
over switch 1 1 changes over the switch so as to connect 
the input terminal to which the circuit l/F section 6 is con- s 
nected, to the output terminal to which the handset sec- 
tion 12 is connected. 

As a consequence, the communication temninal de- 
vice 50 connects the handset section 12 to the tele- 
phone circuit 2 via the change-over switch 11 and the io 
circuit l/F section 6, thereby establishing a talk on the 
phone. 

Incidentally, the communication terminal device 50 
has a key switch section 1 3. When a desired telephone 
number is inputted by operating the key switch section is 
1 3, the telephone number is supplied to the control sec- 
tion 8 through the internal bus 7. The control section 8 
issues a call to the party having the telephone number 
via the internal bus 7, the circuit l/F section 6 and the 
telephone circuit 2 in order. 20 

Further, when the user places the handset section 
12 at the original position, the control section 8 detects 
the on-hook state of the handset section 1 2, thereby ter- 
minating a talk on the phone. 

On the other hand, if the inputted data is not a call 2S 
signal from another telephone apparatus, the circuit l/F 
section 6 supplies the data signal to the modulating/de- 
modulating section 14. Incidentally, this is the case In 
which data is transmitted between the computer appa- 
ratus on the side of the other party and the communica- 30 
tion terminal device 50 through the telephone circuit 2. 
It is supposed that a connection with the computer ap- 
paratus on the side of the other party is already estab- 
lished. 

The modulating/demodulating section 14 performs 35 
an expanding process on the supplied data signal in the 
case where the data signal has been compressed, while 
performing a demodulating process and an analog-dig- 
ital conversion, to convert the signal into a digital signal 
SI . The modulating/demodulating section 14 sends the 40 
obtained digital signal Si to the data processing section 
41 through the internal bus 7. The data processing sec- 
tion 41 performs a predetermined data processing on 
the digital signal SI to output and display characters and 
images on the display section 42. 4S 

Further, in the case where the digital signal SI in- 
cludes sound data, the data processing section 41 sup- 
plies the sound data to the sound processing section 43 
through the internal bus 7. The sound processing sec- 
tion 43 converts the sound data comprising digital data so 
into an analog audio signal S2 to be supplied to the call 
arrival detecting section 17 and the other input terminal 
of the change-over switch 11 . 

In the case where the call arrival detecting section 
1 7 detects the sound signal showing the call arrival no- ss 
tification fronri the audio signal 32, it notifies the control 
section 8 of the call arrival. For example, at the time of 
call arrival from the computer apparatus on the side of 
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the other party, the data signal includes a call arrival no- 
tification signal. For example, in the case of Internet, the 
call arrival notification signal comprises a tone signal of 
400 [Hz], and the signal cannot be detected at the circuit 
l/F section 6. The communication terminal device 50 
converts the call arrival notification signal into an analog 
sound signal so that the call arrival can be detected by 
detecting the sound signal showing the call arrival noti- 
fication from the frequency or the like of the obtained 
audio signal 32. 

The control section 8 supplies a control signal to the 
ringer generator 9 and the display section 42 through 
the internal bus 7. Accordingly, the ringer generator 9 
outputs a call arrival sound which Is different from the 
aforementioned case of circuit exchange, while the dis- 
play section 42 blinks in different way from the case of 
the circuit exchange, in order to notify the user of call 
arrival from the computer apparatus on the side of the 
other party. 

When the user picks up the handset section 12 hav- 
ing a microphone and a speaker in response to the call 
arrival notification, the control section 8 detects the off- 
hook state of the handset section 12 and sends a 
change-over signal to the change-over switch 11. Ac- 
cordingly, the change-over switch 1 1 changes over the 
connection of the switch so as to connect the input ter- 
minal to which the sound processing section 43 is con- 
nected, to the output terminal to which the handset sec- 
tion 12 is connected. As a consequence, the communi- 
cation terminal device 50 connects the handset section 
12 to the sound processing section 43 via the change- 
over switch 11, thereby outputting sound from the 
speaker of the handset section 12 on the basis of the 
audio signal 32. 

Further, in the case where sound is inputted from 
the microphone of the handset section 1 2 in the state of 
an established connection, the sound is converted into 
a sound signal to be given to the sound processing sec- 
tion 43 via the change-over switch 11. The sound 
processing section 43 processes the sound signal to 
generate a digital signal SI to be supplied to the mod- 
ulating/demodulating section 14. The modulating/de- 
modulating section 14 compresses the digital signal 31 , 
then converts the signal into an analog signal while mod- 
ulating the signal in accordance with a predetermined 
modulation method, thereby generating a data signal. 
The data signal is sent to the telephone circuit 2 via the 
circuit l/F section 6 to be transmitted to the computer 
apparatus on the side of the other party. 

Incidentally, similarly to the time of circuit exchange, 
when the user replaces the handset section 12 at the 
original position, the control section 8 detects the on- 
hook state of the handset 12, thereby terminating data 
transmission with the computer apparatus on the side 
of the other party. 

In the aforementioned structure, at the time of circuit 
exchange, the communication terminal device 50 rec- 
ognizes by the circuit l/F section 6 that the received data 



11 

BNSDOCID: <EP 0847183A1J_> 



21 



EP 0 847 183 A1 



22 



signal is from another telephone apparatus, and notifies 
the control section 8 of the result of the recognition. The 
connection of the change-over switch 11 is changed 
over by the change-over signal which is sent fronn the 
control section 8 at the time of the off-hook state of the 5 
handset section 1 2, with the result that the handset sec- 
tion 12 is connected to the telephone circuit 2 via the 
change-over switch 1 1 and the circuit l/F section 6 there- 
by establishing a talk on the phone. 

Further, when the data signal is received through io 
the telephone circuit 2 during connecting with another 
computer apparatus, the data signal is given to the mod- 
ulating/demodulating section 14 via the circuit l/F sec- 
tion 6, to be subjected to the data expanding process, 
demodulating process, and conversion to the digital sig- is 
nal SI. Thus obtained digital signal SI is given to the 
data processing section 41 through the internal bus 7. 
The digital signal SI is outputted and displayed as char- 
acters and images on the display section 42 by data 
processing of the data processing section 41 . 20 

Further, in the case where the received data signal 
includes sound data, the digital signal SI is given to the 
sound processing section 43 so that the digital signal 
SI is converted into an audio signal S2 by sound 
processing of the sound processing section 43 to be 25 
supplied to the call arrival detecting section 17 and the 
change-over switch 11. At this time, the call arrival no- 
tification signal added to the data signal at the time of 
the start of call arrival is detected by the call arrival de- 
tecting section 1 7 so that the connection of the change- 30 
over switch 11 is changed over by the change-over sig- 
nal which is sent from the control section 8 in accord- 
ance with the detection result and the off -hook of the 
handset section 12, thereby outputting sound based on 
the audio signal S2 from the speaker of the handset sec- 35 
tion 12. In addition, in the case where sound is inputted 
from the microphone of the handset section 12 during 
such a connection, the sound is given to the sound 
processing section 43 via the change-over switch 11 as 
a sound signal to be converted into digital sound data. 40 
Thus obtained sound data and characters and images 
generated at the data processing section 41 are sent via 
the modulating/demodulating section 14, the circuit l/F 
section 6 and the telephone circuit 2 as a digital signal 
S1 to be transmitted to another computer apparatus. As 4S 
a consequence, the communication terminal device 50 
is capable of transmitting data to another computer ap- 
paratus. 

In this manner, at the time of circuit exchange with 
another telephone apparatus and the time of data trans- so 
mission with another computer apparatus, the commu- 
nication terminal device 50 recognizes by the circuit l/F 
section 6 or the call arrival detecting section 1 7 whether 
the received data signal is sent from another telephone 
apparatus or from another computer apparatus, to 55 
change over the change-over switch 11, with the result 
that sound can be inputted and outputted with the hand- 
set section 12 in both aforementioned cases. In addition, 



similarly, the ringer generator 9 outputs different call ar- 
rival notification sounds at the time of circuit exchange 
with another telephone apparatus and at the time of data 
transmission with another computer apparatus, thereby 
making It possible to differentiate whether the received 
data signal is from another telephone apparatus or from 
another computer apparatus. 

Further, the off-hook and on-hook states of the 
handset section 12 can control the start and end of the 
call on the phone at the time of circuit exchange with 
another telephone apparatus and moreover, can control 
the start and end of data transmission at the time of data 
transmission with another computer apparatus. In addi- 
tion, since a desired telephone number is inputted from 
the key switch section 1 3, a call can be issued to a de- 
sired party both at the time of circuit exchange with an- 
other telephone apparatus and at the time of data trans- 
mission with another computer apparatus. 

As a consequence, in the communication terminal 
device 50, the interface for the input/output of sound, 
the call arrival notification, the control of the start and 
end of communication, and the issue of call can be 
shared with the same structure, so that it can be unnec- 
essary to separately provide these structures depend- 
ing on the kinds of communication. 

In the aforementioned structure, the change-over 
switch 11 is changed over so as to connect the handset 
section 12 to the circuit l/F section 6 by the recognition 
of the circuit l/F section 6 at the time of circuit exchange, 
to establish a talk on the phone. Besides, the change- 
over switch 11 is changed over so as to connect the 
handset section 12 to the sound processing section 43 
by the detection of the call arrival notification signal of 
the call arrival detecting section 17 during connecting 
with another computer apparatus, to input and output 
sound data. Therefore, separate structures not need to 
be provided depending on the kinds of communications, 
and the handset section 12 can establish talk on the 
phone and can input and output sound data, thereby 
making it possible to share the input/output interface in 
different kinds of communications with a simple struc- 
ture. 

(5) Other Embodiments 

Incidentally, in the aforementioned first and fourth 
embodiments, the user is notified of the call arrival by 
the sound output of the ringer generator 9. However, the 
present invention is not limited thereto and a vibrator 
can be provided so that the user can be notified of the 
call arrival by generating a predetermined vibration pat- 
tern using the vibrator 

Further, in the first to fourth embodiments, at the 
time of circuit exchange, it is recognized by detection of 
frequency or the like by the circuit l/F section 6 whether 
or not the signal is received from another telephone ap- 
paratus and in addition, at the time of connecting to an- 
other computer apparatus, the sound data is extracted 
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by sound processing from the received data signal, as 
an analog audio signal S2, which is recognized by de- 
tection of frequency components or the like by the call 
arrival detecting section 17. However, the present inven- 
tion is not limited thereto and in the case where the tel- 
ephone number is notified from the sender, a plurality of 
parties to which the communication is connected can be 
registered in advance so that it can be recognized based 
on the telephone number notified at the time of call ar- 
rival whether the party is connected from a telephone 
apparatus or from a computer apparatus. 

Further, in the aforementioned first and fourth em- 
bodiments, sound is inputted and outputted by the hand- 
set section 1 2. However, the present invention Is not lim- 
ited thereto and a speaker or a microphone can be pro- 
vided in the place of the handset section 1 2 to input and 
output sound. Incidentally, in this case, the key switch 
section 13 is operated, as a replacement for notifying 
the control section 8 of the on-hook or the off -hook state 
of the handset section 12, to supply a command show- 
ing communication start or communication end to the 
control section 8. Thus, the same advantage can be ob- 
tained as in the case of the embodiments. 

Further, in the aforementioned first to fourth embod- 
iments, the apparatus of the invention is connected to 
another telephone apparatus and to another computer 
apparatus through the public telephone circuit, which is 
an analog circuit. However, the present invention is not 
limited thereto and the invention can be applied to a 
case in which the apparatus of the invention is connect- 
ed via ISDN, the Internet, a radio communication circuit 
or the like. In this case, the same advantage can be ob- 
tained as with the aforementioned embodiments. 

Furthermore, in the aforementioned first to fourth 
embodiments, at the time of call arrival from another 
computer apparatus, a tone signal for notifying the call 
arrival is extracted from the received data signal and the 
tone signal is detected from the audio signal S2 using 
the call arrival detecting section 1 7 to distinguish the call 
arrival. However, the present invention is riot limited 
thereto and a call signal from another computer appa- 
ratus can be detected to detect the call arrival. 

According to the present invention as described 
above, the computer apparatus for extracting an output 
sound signal from inputted reception digital data and 
sending it and moreover, for converting inputted input 
sound signal into transmission digital data and sending 
it, comprises: a data input/output means, in the case of 
connecting to another computer apparatus through a 
telephone circuit to send and receive data, for convert- 
ing a received analog signal into reception digital data 
and supplying.the reception digital data to the computer 
apparatus and moreover, tor converting transmission 
digital data which is sent from the computer apparatus 
into an analog signal and transmitting the analog signal 
to another computer apparatus; a sound input/output 
means, in the case of connecting to another computer 
apparatus, for outputting sound based on an inputted 



output sound signal and moreover, for sending an input 
sound signal obtained by inputting sound; and a con- 
nection switching means for connecting the telephone 
circuit to the sound input/output means In the case of 
5 connecting to another telephone apparatus and more 
over, in the case of connecting to another computer ap- 
paratus, for connecting the computer apparatus to the 
sound input/output means, so that sound can be input- 
ted and outputted by the sound input/output means both 
10 in cases of connecting to another telephone apparatus 
and another computer apparatus and moreover, the 
sound input/output interface can be shared. Thus, the 
telephone apparatus capable of connecting to different 
kinds of communication networks can be realized with 
^5 a simple structure. 

Further, according to the present invention, a data 
input/output means for converting an analog signal re- 
ceived through the telephone circuit into reception dig- 
ital data and sending it and moreover, for converting in- 
putted transmission digital data into an analog signal 
and sending it, and a connection switching means for 
connecting the telephone circuit to the telephone appa- 
ratus in the case of connecting to another telephone ap- 
paratus and moreover, in the case of connecting to an- 
other computer apparatus, for connecting the telephone 
apparatus to another computer apparatus are provided, 
so that sound can be inputted and outputted via the tel- 
ephone apparatus both in the cases of connecting to an- 
other telephone apparatus and to another computer ap- 
paratus, and the sound input/output interface can be 
shared. Thus, a modem device capable of connecting 
to different kinds of communication networks can be re- 
alized with a simple structure. 

Further, according to the present invention, a data 
input/output means for converting an analog signal re- 
ceived through the telephone circuit into reception dig- 
ital data and sending it and moreover, for converting in- 
putted transmission digital data into an analog signal 
and sending it, a data processing means for extracting 
an output sound signal from the reception digital data 
given from the data input/output means and sending it- 
and moreover, for converting inputted input sound signal 
into transmission digital data to supply it to the data in- 
put/output means, a connection switching means for 
connecting the telephone circuit to the telephone appa- 
ratus in the case of connecting to another telephone ap- 
paratus and for connecting the telephone apparatus to 
the data processing means in the case of connecting to 
another computer apparatus are provided, so that 
sound can be inputted and outputted via the telephone 
apparatus both in the cases of connecting to another 
telephone apparatus and another computer apparatus 
and the sound input/output interface can be shared. 
Thus, a computer apparatus capable of connecting to 
different kinds of communication networks can be real- 
ized with a simple structure. 

Furthermore, according to the present invention, 
data is sent and received by connecting to another tel- 
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ephone apparatus or another computer apparatus via 
the telephone circuit, a data input/output means, in the 
case of connecting to another computer apparatus via 
the telephone circuit, for converting a received analog 
signal into reception digital data and sending it and s 
moreover, for converting inputted transmission digital 
data into an analog signal and sending it, a data 
processing means for extracting an output sound signal 
from the reception digital data given from the data input/ 
output means and sending it and moreover, for convert- io 
ing inputted input sound signal into transmission digital 
data to supply it to the data input/output means, a sound 
input/output means, in the case of connecting to another 
computer apparatus, for outputting sound based on the 
output sound signal and moreover, for sending the input 
sound signal obtained by inputting sound, and a con- 
nection switching means for connecting the telephone 
circuit to the sound input/output means in the case of 
connecting to another telephone apparatus and moreo- 
ver, for connecting the data processing means to the 20 
sound input/output means in the case of connecting to 
another computer apparatus are provided, so that 
sound can be inputted and outputted through the sound 
input/output means both in the cases of connecting to 
another telephone apparatus and another computer ap- 25 
paratus, and the sound input/output interface can be 
shared. Thus, a communication terminal apparatus ca- 
pable of connecting to different kinds of communication 
networks can be realized with a simple structure. 

While there has been described in connection with so 
the preferred embodiments of the invention, it will be ob- 
vious to those skilled in the art that various changes and 
modifications may be aimed, therefore, to cover in the 
appended claims all such changes and modifications as 
fall within the true spirit and scope of the invention. 35 



Claims 

1. A telephone apparatus comprising: 40 

data input/output means for converting an an- 
alog signal received through a telephone circuit 
into digital data and supplying said digital data 
to a connected computer apparatus, and for ^5 
converting transmission digital data transmitted 
from said connected computer apparatus into 
said analog signal and transmitting said analog 
signal to another computer apparatus via a cir- 
cuit; and 50 
sound input means, connected to a computer 
apparatus for extracting an output audio signal 
from reception digital data which is given from 
said data input/output means and sending said 
output audio signal while converting an inputted ss 
input audio signal into transmission digital data 
to be supplied to said data input/output means, 
for outputting sound based on said output audio 



3. 



signal while sending said input audio signal 
which Is obtained by inputting sound in the case 
of connecting to said another computer appa- 
ratus via a circuit; and 

connection switching means for connecting 
said telephone circuit to said sound input/out- 
put means In the case of connecting to another 
telephone apparatus via a circuit, or for con- 
necting said computer apparatus to said sound 
input/output means in the case of connecting 
to said another computer apparatus. 

A telephone apparatus according to claim 1 , where- 
in said data input/output means comprises: 

circuit connecting means for detecting call ar- 
rival from said another telephone apparatus 
while connecting through said telephone circuit 
and sending and receiving data through said 
telephone circuit; and 

data modulating/demodulating means for per- 
forming an expanding processing and demod- 
ulating processing on said analog signal re- 
ceived from said another computer apparatus 
to send said reception digital obtained to said 
computer apparatus while performing an com- 
pressing processing and modulating process- 
ing on said transmission digital data which is 
given from said computer apparatus, to send 
said analog signal obtained to said circuit con- 
necting means. 

A telephone apparatus according to claim 2, where- 
in said data input/output means comprises call ar- 
rival detecting means for detecting call arrival from 
said another computer apparatus on the basis of 
said output audio signal which is given from said 
computer apparatus. 

A telephone apparatus according to claim 3, further 
comprising call arrival notifying means for output- 
ting different call arrival sounds or for outputting and 
displaying different display patterns or for outputting 
different vibration patterns depending on the detec- 
tion result of said circuit connecting means or said 
call arrival detecting means. 



5. A modem device comprising: 

data input/output means, in the case of con- 
necting to another computer apparatus through 
a telephone circuit, for converting a received 
analog signal into reception digital data to be 
sent while converting inputted transmission 
digital data into said analog signal to be trans- 
mitted; and 

connection switching means, connected to a 
telephone apparatus for inputting and output- 
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6. 



ting sound and to a computer apparatus for ex- 
tracting an output sound signal from sard recep- 
tion digital data which is given from said data 
input/output means to send said output sound 
signal while converting inputted input audio sig- 
nal into said transmission digital data to be sup- 
plied to said data input/output means, for con- 
necting said telephone circuit to said telephone 
apparatus in the case of connecting to another 
telephone apparatus, or for connecting said tel- 
ephone apparatus to said computer apparatus 
in the case of connecting to another computer 
apparatus. 

A modem device according to claim 5, wherein said 
data input/output means comprises: 

circuit connecting means for detecting call ar- 
rival from said another telephone apparatus 
while connecting through said telephone circuit 
and sending and receiving through said tele- 
phone circuit; and 

data modulating/demodulating means for per- 
forming an expanding processing and demod- 
ulating processing on said analog signal re- 
ceived from said another computer apparatus 
to send said reception digital data obtained to 
said computer apparatus while performing a 
compressing processing and modulating 
processing on said transmission digital data 
which is given from said computer apparatus,- 
to send said analog signal obtained to said cir- 
cuit connecting means. 

A modem device according to claim 6, wherein said 
data input/output means comprises call arrival de- 
tecting means for detecting call arrival from said an- 
other computer apparatus on the basis of said out- 
put audio signal which is given from said computer 
apparatus. 



8. A computer apparatus comprising: 

data input/output means for converting an an- 
alog signal received through a telephone circuit 
into reception digital data to be sent while con- 
verting inputted transmission data into said an- 
alog signal to be transmitted; 
data processing means for extracting an output 
audio signal from said reception digital data 
which is given from said data input/output 
means to send said output audio signal while 
converting inputted input audio signal into said 
transmission digital data to be supplied to said 
data input/output means; and 
connection switching means, connected to a 
telephone apparatus for inputting and output- 
ting sound, for connecting said telephone cir- 
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cuit to said telephone apparatus in the case of* 
connecting to another telephone apparatus, or 
for connecting said telephone apparatus to said 
data processing means in the case of connect- 
ing to another computer apparatus. 

A computer apparatus according to claim 8, where- 
in said data input/output means comprises: 

circuit connecting means for detecting call ar- 
rival from said another telephone apparatus 
while connecting through said telephone circuit 
and sending and receiving data through the tel- 
ephone circuit; and 

data modulating/demodulating means for per- 
forming an expanding processing and demod- 
ulating processing on said analog signal re- 
ceived from said another computer apparatus 
to send said reception digital data obtained to 
said data processing means while performing 
a compressing processing and modulating 
processing on said transmission digital data 
which is given from said data processing 
means to send said analog signal obtained to 
said circuit connecting means. 

A computer apparatus according to claim 9, where- 
in said data input/output means comprises call ar- 
rival detecting means for detecting call arrival from 
said another computer apparatus on the basis of 
said output audio signal. 

A computer apparatus according to claim 9 or 10, 
wherein said data input/output means comprises 
call arrival detecting means for detecting call arrival 
from said another computer apparatus on the basis 
of a call signal included in said received analog sig- 
nal. 



12. A communication terminal device comprising: 

a data input/output means, connected to anoth- 
er telephone apparatus or another computer 
apparatus through a telephone circuit to send 
and receive data, in the case of connecting to 
another computer apparatus through said tele- 
phone circuit, for converting said received an- 
alog signal into reception digital data to be sent 
while converting inputted transmission digital 
data into said analog signal to be sent; 
data processing means for extracting an output 
audio signal from said reception digital which is 
given from said data input/output means to 
send said output audio signal while converting 
inputted an input audio signal into said trans- 
mission digital data to be supplied to said data 
input/output means; 

sound input/output means, in the case of con- 
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necting to said another computer apparatus, for 
outputting sound based oh said output audio 
signal while sending said input audio signal 
which is obtained by inputting sound; and 
connection switching means for connecting s 
said telephone circuit to said sound input/out- 
put means in the case of connecting to said an- 
other telephone apparatus, or for connecting 
said data processing means to said sound in- 
put/output means in the case of connecting to ,10 
said another computer apparatus. 

13. A communication terminal device according to 
claim 12, wherein said data input/output means 
comprises: ?5 

circuit connecting means for detecting call ar- 
rival from said another telephone apparatus 
while connecting through said telephone circuit 
and sending and receiving data through the tel- 20 
ephone circuit; and 

data modulating/demodulating means for per- 
forming an expanding processing and demod- 
ulating processing on said analog signal re- 
ceived from said another computer apparatus 25 
to send said reception digital data obtained to 
said data processing means while performing 
a compressing processing and modulating 
processing on said transmission digital data 
which is given from said data processing 30 
means to send said analog signal obtained to 
said circuit connecting means. 



14. A communication terminal device according to 
claim 13, wherein said data input/output means 35 
comprises call arrival detecting means for detecting 
calJ arrival from said another computer apparatus 

on the basis of said output audio signal. 

15. A communication terminal device according to 
claim 13 or 14, wherein said data input/output 
means comprises call arrival detecting means for 
detecting call arrival from said another computer 
apparatus on the basis of a call signal included in 
said received analog signal. 

16. A communication terminal device according to 
claim 14 or 15, further comprising call arrival notify- 
ing means for outputting different call arrival sounds 

or for outputting and displaying different display pat- 50 
terns or for outputting different vibration patterns 
depending on the detection result of said circuit con- 
necting means or said call arrival detecting means. 
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